An in vitro selection for small molecule induced switching RNA molecules.
The selection of RNA and DNA aptamers now has a long history. However, the ability to directly select for conformational changes upon ligand binding has remained elusive. These difficulties have stymied attempts at making small molecule responsive strand displacement circuitry as well as synthetic riboswitches. Herein we present a detailed strand displacement based selection protocol to directly select for RNA molecules with switching activity. The library was based on a previously selected thiamine pyrophosphate riboswitch. The fully in vitro methodology gave sequences that showed strong strand displacement activity in the presence of thiamine pyrophosphate. Further, the selected sequences possessed riboswitch activity similar to that of natural riboswitches. The presented methodology should aid in the design of more complex, environmentally responsive strand displacement circuitry and in the selection of riboswitches responsive to toxic ligands.